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ABSTRACT
Regular practice of systematized physical activities in childhood
and adolescence may strongly favor the development or mainte-
nance of suitable levels of physical fitness, decreasing hence the
risk of incidence of several chronic-degenerative dysfunctions in
early ages. Thus, the aim of this study was to analyze the body
adiposity as well as the motor performance in high socio-econom-
ical status children, according to an evaluation for health criterion
reference. Therefore, 511 students (274 boys and 237 girls), age
between 7-10 years were submitted to anthropometrical measure-
ments of body weight, height and skinfolds thickness (tricipital and
subscapular) as well as the following motor tests: sitting and reach-
ing (SR); modified abdominal (ABD) and 9 minute-run/walk (9MIN).
The data were analyzed according to the cutting points suggested
by the Physical Best (1988). Concerning body adiposity; a higher
number of students were verified above (33% of boys and 15% of
girls, P < 0.01) than below the preestablished criteria. The observed
behavior in the different motor tests applied was very similar in
both sexes, except for the SR in which a higher proportion of girls
fulfilled the adopted criteria (76% vs. 58%, P < 0.01). Conversely,
the weakest motor development was identified in the 9MIN test
where only 27% of the boys and 32% of the girls (P > 0.05) reached
the adopted cutting points. When analyzed together, it was ob-
served that only 15% of the boys and 21% of the girls (P > 0.05)
presented satisfactory results in the three motor tests used. The
high prevalence of children who were above the health criteria for
the body fat amount, associated with the low proportion of sub-
jects who fulfilled the established criteria in the used motor tests
group, show that the physical fitness level found in the students
investigated is fairly below the expectation. The results suggest
the need of developing health educational programs which stimu-
late more effective participation of young individuals in physical
exercise and sports programs of different nature, especially at
school environment where a great amount of life habits is estab-
lished.
INTRODUCTION
Regular practice of systematized physical activities may contrib-
ute to the improvement of several components of health-related
physical fitness such as strength, muscular and cardiorespiratory
fitness, flexibility and body composition. These changes may es-
pecially favor the control of body adiposity as well as the mainte-
nance or improvement of functional and neuromotor capacity, im-
proving hence performance in several daily chores. Consequently,
they provide better health conditions and more suitable quality of
life to their practitioners(1-2).
Conversely, decrease in the usual physical activity levels seems
to favor gradual development of countless degenerative-chronic
dysfunctions such as obesity, dyslipidemias, diabetes, cardiovas-
cular diseases, hypertension among others, in escalating early
ages(3-7).
Thus, countless investigations have been conducted, especially
in children and adolescents, in the trial to analyze the behavior of
indicators of health-related physical fitness, through indicators of
body adiposity as well as motor performance(8-14). It is believed that
studies of this nature may provide valuable data for the analysis of
life style adopted in different societies in the past and in the present.
They may also enable predictions for the future, especially con-
cerning health-related aspects and diseases control.
Nevertheless, the majority of studies involving different compo-
nents of physical fitness have been traditionally adopting analysis’
procedures based on normative data(14-16) which strongly limits a
more careful analysis of the produced data. Conversely, it is veri-
fied in the literature that the scarce studies which have been adopt-
ing health criteria reference analysis started to be developed in its
great majority only from the last decade on(8,10-11). Such fact seems
widely justifiable due to the sudden change of paradigm that has
been worldwide observed, mainly in young populations, where a
growing interest for games and passive entertainment and activi-
ties, which make them spend several daily hours in front of televi-
sion sets and/or personal computers, is observed(17-20).
Within this context, the social status group which seems to have
been more strongly affected by this phenomenon, that is, the most
economically favored, is the one which has been receiving less
specific attention from the Brazilian scientific community, once great
part of studies with children and adolescents in Brazil have been
investigating less economically favored populations(11-12). Such ev-
idence undoubtedly presents great relevance, supposing that the
great majority of the population in this country still fits this situa-
tion. However, research on young people behavior, not only on
less economically favored populations, is essential in the perspec-
tive of health promotion, once such data may cause intervention
actions in different socio-economic classes, aiming improvement
of quality of life of future generations.
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Based on this information, the aim of this study was to analyze
the body adiposity as well as motor performance in high socio-
economical status children according to health criteria reference.
METHODOLOGY
Subjects
The data presented in this study are part of an initial data collec-
tion of a broader research project of longitudinal character entitled
‘Analysis of growth and health-related physical fitness in high so-
cio-economic status students’, which has been conducted in the
county of Londrina (PR), Brazil.
In order to select the sample, a study was conducted for the
identification of the number of students enrolled in the county’s
private schools during the year of 2002. According to the statistics
sector of the Local Education of Paraná State District, 15.778 stu-
dents were enrolled in the urban area alone, being 1.551 in pre-
school (9.8%); 3.874 in the first and second cycles of elementary
school I (24.0%); 4.134 in the third and fourth cycles of elementary
school II (26.2%); 3.976 in high school (25.2%); 46 in educational
school (0.3%); 1.857 in technical school (11.8%) and 430 in inten-
sive school (2.7%).
Based on these data, a school in the central area was intention-
ally selected, once it fulfilled the criteria established for the devel-
opment of the present study concerning socio- economical status.
It had an expressive number of students enrolled in the county’s
private schools (~15%) and presented infra-structure suitable to
the data collection.
Thus, the sample consisted of 511 students (274 males and 237
females), age range of 7 to 10 years. Therefore, considering the
data previously presented, 13.2% of the total students enrolled in
Londrina County’s private schools within this age group were in-
vestigated.
The age groups were established in decimal ages according to
the procedures described by Ross and Marfell-Jones(21). The inter-
vals of 0.50 to 0.49 were used for the age grouping, with a conven-
tion of the ± signal according to Eveleth and Tanner(22). The sample
distribution according to sex and age is presented in table 1.
Anthropometry
Weight of the subjects was obtained using a Filizola digital scale
with precision of 0.05 kg and the height was determined using
wooden stadiometers with precision of 0.1 cm, according to the
procedures described by Gordon et al.(24). From these data, body
mass index (BMI) was determined.
The sum of the tricipital (TR) and sub scapular (SS) skinfolds
thickness was used as indicator of body adiposity. Such measure-
ments were performed by a single evaluator with a Lange scientif-
ic adipometer (Cambridge Scientific Industries, Inc., Cambridge,
Maryland), according to the procedures described by Harrison et
al.(25). The test-retest coefficient exceeded 0.95 for each of the
anatomic points with maximal measure error of 5%. All measure-
ments were taken in a rotation system and reapplied three times,
being the mean values registered.
Motor tests
The investigated students were submitted to a set of motor tests
which was applied in the following order: sitting and reaching (SR),
as an indicator of flexibility; 1-min modified abdominal (ABD), as a
muscular strength /endurance indicator and 9-minute run /gait
(9MIN), as a cardiorespiratory fitness indicator, following the stan-
dardizations described by the AAPHERD(26). An experienced and
previously trained team of evaluators applied the tests, and a sin-
gle evaluator was responsible for the data registration in each test,
in the trial to decrease random errors. The criteria suggested by
the Physical Best (26) were used for the analysis concerning health-
related aspects.
Statistical analysis
The data were initially treated from descriptive procedures, with
data being processed in the STATISTICA computer package, ver-
sion 5.1. Variance analysis (ANOVA-two way) was used for the
comparisons between sexes in the different ages. The Scheffé
post hoc test was applied for the identification of the specific dif-
ferences in the variables in which the F values found were higher
than the established statistic significance criterion (P < 0.05). Per-
centage frequency tables were established in order to verify the
proportion of students who fulfilled the health criteria. The signifi-
cance test for differences in the proportions was applied for the
comparisons between two proportions.
RESULTS
Table 2 presents the anthropometrical characteristics of the in-
vestigated students, according to their sex and chronological age.
An interaction between age and sex was found only for height (P <
0.05). Conversely, an isolated effect of sex (P < 0.01) was identi-
fied in weight as well as BMI, with boys presenting higher values
than girls. On the other hand, the age effect (P < 0.05) was ob-
TABLE 1
Sample distribution according to sex and age
Age group Boys Girls Total
± 7 years (7.18 ± 0.18) 038 036 074
± 8 years (8.01 ± 0.29) 086 061 147
± 9 years (8.99 ± 0.29) 065 064 129
± 10 years (10.01 ± 0.29) 085 076 161
Total 274 237 511
Note: The data between parentheses are express mean values (± SD)
The students’ responsible ones were all informed on the inves-
tigation’s purpose as well as the procedures to be adopted and
signed a free and clarified consent form. This study was devel-
oped according to the instructions from the 196/96 Resolution of
the National Health Committee for studies in humans, from the
Health Ministry, being approved by the Ethics Committee in Re-
search of the Londrina State University.
Although the preliminary data provided by the teaching institu-
tion itself had stated that the students belonged to medium and
high classes, a questionnaire developed by the ABA/ABIPEME and
adapted by Almeida and Wickerhauser(23), with classification scales
subdivided in five categories (A, B, C, D, E) according to the educa-
tional status of the parents as well as the family consumption hab-
its was applied in order to classify the socio-economical status.
Based on such instrument, the study’s participants were classified
as of high socio-economical level (categories A and B).
TABLE 2
Anthropometrical x characteristics of the studied subjects, mean
values, Standard-deviation and F statistics according to sex and age
Age Weight (kg) Height (cm) BMI (kg/m2)
(years)
Boys Girls Boys Girls Boys Girls
± 7 25.6 ± 4.0 26.6 ± 5.3 123.3 ± 3.7 125.6 ± 4.7 16.7 ± 2.0 16.7 ± 2.5
± 8 29.7 ± 7.1 28.2 ± 6.5 130.1 ± 6.2 127.4 ± 5.9 17.3 ± 2.9 17.2 ± 2.8
± 9 34.9 ± 9.5 31.5 ± 7.1 135.3 ± 7.0 133.6 ± 6.5 18.8 ± 4.0 17.5 ± 2.9
± 10 37.5 ± 8.4 35.8 ± 7.5 140.0 ± 6.4 140.2 ± 7.0 18.9 ± 3.1 18.1 ± 2.9
F sex 04.10** 000.72** 4.28**







** P ≤ 0.01 and * 0,01 < P < 0.05
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served in all variables, being the mean values increasing with age
progression. The differences observed between 7 and 10 years
were of 46.5% and 34.6% in weight, 3.5% and 11.6% in height
and 7.8% and 8.4% in BMI in boys and girls, respectively.
Figure 1 presents the proportion (%) of students who were be-
low (A) and above (B) the established criteria by the adopted refer-
ence for measurements of skinfolds thickness, according to sex
and age. A higher proportion of students above than below the
adopted criteria for health was verified both for boys and girls, ex-
cept for the values found in girls aged 7 and 8 years. Although the
results show that about 60% of boys and 70% of girls fulfilled the
established criteria, a reduction in the number of girls below, con-
comitantly with an increase of the ones who were above the es-
tablished criterion, was observed starting at 9 years. It is worth
mentioning that about 45% of boys and 24% of girls presented
surplus fat to 10 years of age.
(67%) as well as girls at 9 years (82%), who presented higher val-
ues (figure 2A).
Likewise, in the ABD test (figure 2B) there was also stability in
the proportion of students who fulfilled the proposed criteria, ac-
cording to age groups in both sexes, except for boys at 7 years,
when a higher proportion of subjects (81%) fulfilled the criteria.
About 67% of boys and 64% of girls reached the number of mini-
mal repetitions proposed by the adopted reference.
Conversely, in the 9MIN test a remarkable decrease in the prev-
alence of students of both sexes in the age groups that fulfilled
the proposed criteria was observed(22) (27% and 32%, of the total
of boys and girls, respectively). However, no statistically signifi-
cant difference was verified between sexes (P > 0.05). It is worth
mentioning that this was the test in which more varied behavior
among boys was verified (figure 2C).
Figure 2D presents the prevalence of students who simulta-
neously fulfilled the health-criteria established by the adopted pro-
posal(22) in the three investigated tests. It was verified that only
15% of boys and 21% of girls reached the expected limit. More-
over, no statistically significant difference (P > 0.05) between sex-
es according to age group was identified.
DISCUSSION
Several researchers have investigated the impact of regular prac-
tice of systematized physical activities in the perspective of pro-
moting health as well as controlling many metabolic dysfunctions.
Many of these researchers claim that the adoption of a physically
active life style may produce important modifications in several
components of health-related physical fitness (muscular strength
and fitness, flexibility, cardiorespiratory fitness, body composition)
which may promote a reduction of many diseases which tend to
remarkably compromise human life quality(8,27-28). Therefore, simi-
larly to other risk behavior such as smoking and inadequate eating
habits, typically sedentary life style has been considered an impor-
tant health risk factor in adults, as well as in children and adoles-
cents of both sexes in different age groups(29).
Starting from this premise, youngsters who carry out unhealthy
life habits during childhood and adolescence, which go from low
levels of routine physical activity to a diet of low nutritional value
and high energetic value, seem to have a higher predisposition for
the development of several metabolic dysfunctions in early ages(30).
Moreover, there is strong evidence that habits built in this life peri-
od usually remain throughout one’s lifetime, which may develop a
future generation of physically inactive, overweight and obese
adults(31-32).
Therefore, the investigation of the behavior of the components
of physical fitness in young individuals may provide important data
for the adoption of public politics, which may favor the improve-
ment of current and future life quality as well as the population’s
general health status.
Nevertheless, one of the great difficulties for the interpretation
of data produced in studies which involve different components of
physical fitness in the health-related perspective has been to de-
fine cutting points which truly reflect satisfactory conditions or not.
Some trials to establish criteria, which point to satisfactory pat-
terns of physical fitness concerning motor performance as well as
body fat amount, are found in the literature, especially in young
subjects, from 1980. Within these trials one which still has been
widely accepted by the international scientific community is the
one proposed by the AAHPERD(26) called Physical Best (8-11,33), once
it presents standardized reference criteria which enable the evalu-
ation of health-related physical fitness according to age and sex.
It is worth mentioning that in the present study, although the
applied tests have followed the recommendations by the AAH-
PERD(26), the set of tests and measurements used, due to opera-
tional issues, considered only part of the complete set suggested
for evaluation in children.
Figure 2 presents the proportion of students who reached the
established criteria for each motor test investigated as well as the
collection of the motor tests performed.
The results found in the SR test showed that a greater number
of girls than boys (P < 0.001) reached the established criteria (76%
vs. 58%, respectively), despite the fact that among the age groups,
only differences in the 9 years were verified. (P < 0.01). Concern-
ing age, both in boys and girls the number of students who reached
the pre-set cutting points was stable, except for boys at 10 years
Figure 1 – Proportion (%) of students who were below (A) and above (B)
the health-criteria established for the sum of the skinfolds thickness




Figure 2 – Proportion (%) of students who fulfilled the health-criteria es-
tablished for each of the motor tests. Note: A = flexibility (SR); B = muscu-
lar strength/endurance (ABD); C = cardiorespiratory fitness (9MIN); D =
set of motor tests.
**P ≤ 0.01 and * 0,01 < P < 0.05
Age (years) Age (years)
Boys Girls
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In a recent study Ronque et al.(34), with data obtained in this
same research project, verified a prevalence of 19% of surplus fat
and 14% of obesity among students of high socio-economical sta-
tus with data being obtained from the analysis of BMI values based
on the reference curves of the NCHS. However, the World Health
Organization(35) has been suggesting the use of the tricipital and
subscapular skinfolds thickness associated with the BMI for the
diagnosis of surplus fat, once the BMI isolated presents low sensi-
bility for the evaluation of children and adolescents. Thus, the use
of the sum of the thickness of these two skinfolds as indicator of
adiposity suggested by the AAHPERD(26) relies mainly in this rec-
ommendation.
Based on this reference, the results of the present study indi-
cate that ~7% of the boys and ~15% of the girls had body fat
percentage below the adopted health criteria, while ~33% and
~15% of the boys and girls, respectively demonstrated values
above these criteria. Considering that the surplus fat is related to
the increase in the incidence of cardiovascular diseases, hyperten-
sion, diabetes, dyslipidemias and mainly obesity(36-37), it is believed
that at least 25% of the studied sample may be exposed to a high-
er risk to develop many of these metabolic dysfunctions. On the
other hand, low amounts of body fat also observed in part of the
sample, may favor the development of important metabolic distur-
bances such as energetic-protein malnutrition, compromising the
evolution process of these children(38-39).
The higher proportion of high socio-economical status children
found more above than below than the health-criteria adopted by
this study concerning body adiposity, suggests that, probably, the
main cause of this phenomenon is the adoption of inadequate life
habits that especially may include low levels of daily physical activ-
ity and/or inadequate food ingestion (quantity and/or quality). Un-
fortunately, the lack of control of these variables in the present
investigation did not enable us to confirm these hypotheses or
not.
Both conditions (surplus fat /obesity and malnutrition), found in
the studied children, have been frequently observed in Brazilian
families, once in 11% of the families living in the country low weight
and overweight conditions coexist, where 45% of the families
which have at least one member with low weight have a member
with overweight as well(40).
Concerning motor performance in the three used tests (SR, ABD
and 9MIN), distinct behavior between the neuromuscular fitness
indicators both for boys and girls was observed.
In the SR and ABD, it was verified that in average, more than
60% of the investigated children were able to fulfill the established
criteria. Therefore, considering that these tests may provide valu-
able information related with the levels of flexibility (SR) and torso
muscular strength/endurance (ABD), it is believed that the behav-
ior observed in this part of subjects analyzed may offer some kind
of protection, especially against low back pain as well as postural
deviations. It may also be associated with the improvement of
performance in many daily chores(41). Nonetheless, these results
should be cautiously analyzed, once the cutting points recommend-
ed by the Physical Best (26) for these tests only and exclusively re-
flect the experiences and the judgments of some specialists(8),
which has been an issue for serious academic discussions.
Within this context, Cardon et al.(42), after having investigated
possible associations between indicators of physical fitness and
presence of back and neck pain in 749 students (367 boys and 382
girls), mean age of 10 years, did not find any difference which could
be attributed to the physical fitness levels. On the other hand, Payne
et al.(43), in a sample consisted of 233 men and 287 women, of
different age groups (15 to 69 years of age), verified that the best
results in the torso flexion movement were obtained by the indi-
viduals who did not report history of back pain comparing with the
ones who reported such symptoms (P < 0.05).
Confronting the results observed in the present study with oth-
ers conducted in Brazil, we could verify that the proportion of sub-
jects who fulfilled the established criteria for the SR test was sim-
ilar to other studies developed in Brazil(8,11). Conversely, concerning
the ABD test the proportion of individuals who reached the criteria
was similar(8) or higher(11) than the values reported by these stud-
ies.
On the other hand, concerning the 9MIN test a low proportion
of students who were able to fulfill the adopted criteria in the
present investigation was observed. We should mention that sev-
eral epidemiological studies have demonstrated the importance of
maintenance of suitable levels of cardiorespiratory fitness as pro-
tection factor to many health risk factors related with the appear-
ance and development of degenerative-chronic dysfunctions(44-45).
Although the routine physical activity levels have not been con-
trolled in the present study, the results found in the 9MIN test
show that probably the level of routine physical activity of the ma-
jority of the investigated children is really relatively low, once there
is evidence that the cardiorespiratory fitness presents a straight
relationship with the levels of physical activity in children(46).
Considering that the evaluated subjects could reach or not the
established criteria in each of the used tests, it was reached in this
study as well to evaluate the proportion of children who simulta-
neously fulfilled the established criteria for the set of three motor
tests studied. Based on such reference, the results showed a re-
markable decrease in the proportion of students of both sexes who
presented satisfactory levels of health-related physical fitness (15%
of boys and 21% of girls).
Although the present study presents some important limitations
such as lack of control of the routine physical activity levels, as
well as the lack of information about nutritional habits of the inves-
tigated subjects, the found results are very worrisome, once they
suggest that a large number of the analyzed children seem to be
adopting at early ages behavior typically sedentary. Moreover, there
is strong evidence that such behavior when incorporated in child-
hood and adolescence tends to be kept in adulthood, severely com-
promising hence the health and life quality levels in a near future(1,16).
CONCLUSIONS
The results of the present study showed a greater prevalence of
high socio-economical status children above (~25%) than below
(~11%) the health criteria established for the variable body adipos-
ity. Therefore, the results suggest a greater predisposition of these
youngsters for the development of surplus fat and obesity than for
malnutrition and consequently higher health risks associated with
this behavior.
Conversely, the data produced by this study, based on the mo-
tor performance verified in the three analyzed tests (SR, ABD and
9MIN), showed that only a low number of investigated children
(~17%) was able to reach the pre-set cutting points for a satisfac-
tory level of health-related physical fitness.
Finally, the results found show that despite the favorable socio-
economical condition, the studied children seem to be incorporat-
ing health risk behaviors at early ages, which suggests the need
for adoption of public politics towards health education from the
initial phases of school life (basic education), once great part of life
habits start to be built in such phase.
According to the findings as well as limitations of the present
study, further investigation is needed incorporating data concern-
ing nutritional habits as well as the level of routine physical activi-
ty. It should also provide a long-term follow-up of these indicators,
that is, from childhood to adulthood.
All the authors declared there is not any potential conflict of inter-
ests regarding this article.
66e Rev Bras Med Esporte _ Vol. 13, Nº 2 – Mar/Abr, 2007
REFERENCES
1. Morris JN. Exercise in the prevention of coronary heart disease: today’s best
buy in public health. Med Sci Sports Exerc. 1994;26:807-14.
2. Morton BGS, Taylor WC, Snider SA, Huang IW, Fulton JE. Observed levels of
elementary and middle school children’s physical activity during physical educa-
tion classes. Prev Med. 1994;3:437-41.
3. Boreham C, Riddoch C. The physical activity, fitness and health of children. J
Sports Sci. 2001;19:915-29.
4. Tammelin T, Näyhä S, Laitinen J, Rintamäki H, Järvelin MR. Physical activity and
social status in adolescence as predictors of physical inactivity in adulthood.
Prev Med. 2003;37:375-81.
5. Eisenmann JC, Bartee RT, Wang MQ. Physical activity, TV viewing, and weight
in U.S. Youth: 1999 Youth Risk Behavior Survey. Obes Res. 2002;10:379-85.
6. Janz KF, Levy SM, Burns TL, Torner JC, Willing MC, Warren JJ. Fatness, physi-
cal activity, and television viewing in children during the adiposity rebound peri-
od: The Iowa Bone Development Study. Prev Med. 2002;35:563-71.
7. Santiago LM, Sá O, Carvalho IM, Rocha MG, Palmeiro L, Mesquita EP, et al.
Hipercolesterolemia e factores de risco cardiovascular associados, em crianças
e adolescentes. Rev Port Cardiol. 2002;21:301-13.
8. Guedes DP, Guedes JERP. Aptidão física relacionada à saúde de crianças e ado-
lescentes: avaliação referenciada por critério. Rev Bras Ativ Fís Saúde. 1995;1:
27-38.
9. Corbin CB, Pangrazi RP. Are American children and youth fit? Res Q Exerc Sport.
1992;63:96-106.
10. Glaner MF. Nível de atividade física e aptidão física relacionada à saúde em rapa-
zes rurais e urbanos. Rev Paul Educ Fís. 2002;16:76-85.
11. Serassuelo Júnior H, Rodrigues AR, Cyrino ES, Ronque ERV, Oliveira SRS, Si-
mões AC. Aptidão física relacionada à saúde em escolares de baixo nível socio-
econômico do município de Cambé/PR. Rev Educ Fís Uem. 2005;16:7-13.
12. Poletto AR. Hábitos de vida, estado nutricional, perfil de crescimento e aptidão
física referenciada à saúde: subsídios para o planejamento de educação física e
esporte na escola cidadã. Dissertação (Mestrado). Programa de Pós-graduação
em Ciências do Movimento Humano, Universidade Federal do Rio Grande do
Sul, Porto Alegre, 2001.
13. Guedes C. Estudo associativo do nível socioeconômico com os hábitos de vida,
indicadores de crescimento e aptidão física relacionados à saúde. Dissertação
(Mestrado) Programa de Pós-graduação em Ciências do Movimento Humano,
Universidade Federal do Rio Grande do Sul, Porto Alegre, 2002.
14. Pezzetta OM, Lopes AS, Pires Neto CS. Indicadores de aptidão física relaciona-
da à saúde em escolares do sexo masculino. Rev Bras Cine Des Hum. 2002;5(2):
7-14.
15. Prista A, Marques A, Maia J. Relationship between physical activity, socioeco-
nomic status and physical fitness of 8-15 year old youth from Mozambique. Am
J Hum Biol. 1997;9:449-57.
16. Lopes VP, Monteiro AM, Barbosa T, Magalhães PM, Maia JAR. Actividade física
habitual em crianças. Diferenças entre rapazes e raparigas. Rev Port Ciên Des-
porto. 2001;1:53-60.
17. Dietz WH, Gortmaker SL. Do we fatten our children at the television set? Obesi-
ty and television viewing in children and adolescents. Pediatrics. 1985;75:807-
12.
18. Gortmaker S, Must A, Sobol A, Peterson K, Colditz G, Dietz W. Television view-
ing as a cause of increasing obesity among children in the United States, 1986-
1990. Arch Pediatr Adolesc Med. 1996;150:356-62.
19. Silva RR, Malina RM. Sobrepeso, atividade física e tempo de televisão entre
adolescentes de Niterói, Rio de Janeiro, Brasil. Rev Bras Ci Mov. 2003;11:63-6.
20. Hancox RJ, Poulton R. Watching television is associated with childhood obesity:
but is it clinically important? Int J Obes. 2006;30:171-5.
21. Ross WD, Marfell-Jones MJ. Kinanthropometry. In: MacDougall JD, Wenger
HA, Green HS, editors. Physiological testing of the elite athlete. Ithaca: Mouve-
ment Publications, 1982;75-115.
22. Eveleth PH, Tanner JM. Worldwide variation in human growth. 2nd ed. Cam-
bridge: Cambridge University Press, 1990.
23. Almeida PM, Wickerhauser H. O critério ABA-ABIPEME: em busca de uma atua-
lização. São Paulo, 1991.
24. Gordon CC, Chumlea WC, Roche AF. Stature, recumbent length, and weight. In:
Lohman TG, Roche AF, Martorell R, editors. Anthropometric standardization ref-
erence manual. Champaign: Human Kinetics Books, 1988;3-8.
25. Harrison GG, Buskirk ER, Carter LJE, Johnston FE, Lohman TG, Pollock ML, et
al. Skinfold thicknesses and measurement technique. In: Lohman TG, Roche
AF, Martorell R, editors. Anthropometric standardization reference manual. Cham-
paign: Human Kinetics Books, 1988;55-70.
26. AAHPERD. Physical Best. Reston, VA: American Alliance for Health, Physical
Education, Recreation and Dance, 1988.
27. Armstrong N, Balding J, Gentle P, Kirby B. Estimation of coronary risk factors in
British schoolchildren: a preliminary report. Br J Sports Med. 1990;24:61-6.
28. Sallis JF, Simons-Morton BG, Stone EJ, Corbin CB, Epstein LH, Faucette N, et
al. Determinants of physical activity and intervention in youth. Med Sci Sports
Exerc. 1992;24:248s-57s.
29. Silva MAM, Rivera RI, Ferraz MRMT, Pinheiro AJT, Alves SWS, Moura AA, et al.
Prevalência de fatores de risco cardiovascular em crianças e adolescentes da
rede de ensino da cidade de Maceió. Arq Bras Cardiol. 2005;84:387-92.
30. Berkey CS, Rockett HR, Field AE, Gillman MW, Frazier AL, Camargo CA Jr, et al.
Activity, dietary intake, and weight changes in a longitudinal study of preadoles-
cent and adolescent boys and girls. Pediatrics. 2000;105(4):E56.
31. Yang X, Telama R, Viikari J, Raitakari OT. Risk of obesity in relation to physical
activity tracking from youth to adulthood. Med Sci Sports Exerc. 2006;38:915-
25.
32. Nelson MC, Gordon-Larsen P, Adair LS, Popkin BM. Adolescent physical activity
and sedentary behavior patterning and long-term maintenance. Am J Prev Med.
2005;28:259-66.
33. Huang YC, Malina RM. Physical activity and health-related physical fitness in
Taiwanese adolescents. J Physiol Anthropol. 2002;21:11-9.
34. Ronque ERV, Cyrino ES, Dórea VR, Serassuelo Jr H, Galdi EHG, Arruda M. Pre-
valência de sobrepeso e obesidade em escolares de alto nível socioeconômico
em Londrina, Paraná, Brasil. Rev Nutr. 2005;18(6):709-17.
35. World Health Organization. Physical status: the use and interpretation of anthro-
pometry. Geneva: WHO, 1995.
36. Ball GDC, MacCargar LJ. Childhood obesity in Canada: a review of prevalence
estimates and risk factors for cardiovascular diseases and type 2 diabetes. Can
J Appl Physiol. 2003;28:117-40.
37. Hooper CA, Gruber MB, Munoz KD, MacConnie SE, Pfingston YM, Nguyen K.
Relationship of blood cholesterol to body composition, physical fitness, and di-
etary intake measures in third-grade children and their parents. Res Q Exerc
Sport. 2001;72:182-8.
38. Bjorntorp P. Classification of obese patients and complications related to the
distribution of surplus fat. Am J Clin Nutr. 1987;45:1120-5.
39. Monteiro CA, Conde WL. Tendência secular da desnutrição e da obesidade na
infância na cidade de São Paulo (1974-1996). Rev Saúde Públ. 2000;34:52-61.
40. Doak CM, Adair LS, Monteiro C, Popkin BM. Overweight and underweight co-
exist within households in Brazil, China and Russia. J Nutr. 2000;130:2965-71.
41. Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, Bouchard C, et al. Physical
activity and public health. A recommendation from the Centers for Disease Con-
trol and Prevention and the American College of Sports Medicine. JAMA. 1995;
273:402-7.
42. Cardon G, Bourdeaudhuij ID, Clercq DD, Philippaerts R, Verstraete S, Geldhof E.
Physical fitness, physical activity, and self-reported back and neck pain in ele-
mentary schoolchildren. Pediatr Exerc. Sci 2004;16:147-57.
43. Payne N, Gledhill N, Katzmarzik PT, Jamnik V. Health-related fitness, physical
activity, and history of back pain. Can J Appl Physiol. 2000;25(4):236-49.
44. Carnethon MR, Gidding SS, Nehgme R, Sidney S, Jacobs DR, Liu K. Cardiores-
piratory fitness in young adulthood and the development of cardiovascular dis-
ease risk factors. JAMA. 2003;290:3092-100.
45. Ross R, Katzmarzyk PT. Cardiorespiratory fitness is associated with diminished
total and abdominal obesity independent of body mass index. Int J Obes Relat
Metab Disord. 2003;27:204-10.
46. Rowlands AV, Eston RG, Ingledew DK. Relationship between activity levels, aer-
obic fitness, and body fat in 8- to 10-yr-old children. J Appl Physiol. 1999;86:
1428-35.
